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What Is Claimed Is: 



An isolated powpeptide comprising the amino acid sequence of SEQ ID 

NO:2. 

2. An isolated polynucleotide molecule comprising a nucleotide sequence 
encoding the poWpeptide sequence of claim 1 . 

3. The isolated polynucleotide molecule of claim 2 comprising a nucleic 
acid having the sequence of SEQ ID NO: 1 . 



4. A vector comprising the isolated polynucleotide molecule of claim 2. 

5. A host cell comprising the vector of claim 4. 



6 . A metnod comprising: 

(a) transforming a Corynebacterium species host cell with the 
polynucleotide modecule of claim 2; wherein said isolated polynucleotide 
molecule is integrated into said host cell's chromosome thereby increasing the 
total number of said apiino acid biosynthetic pathway genes in said host cell 
chromosome, and 

(b) selecting aVansformed host cell. 

7. The method of claim 6 farther comprising screening for increased amino 
acid production. 

8. The method of claim 6 wherein said polynucleotide molecule further 
comprises at least one of the followifi 

(a) a nucleic acid molecule encoding a Corynebacterium species 
lysine pathway asd amino acid sequence 
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(b) la nucleic acid molecule encoding a Corynebacterium species 
lysine pathway dapA amino acid sequence; 

(c) a nucleic acid molecule encoding a Corynebacterium species 
lysine pathway dapB amino acid sequence; 

(d) a ihicleic acid molecule encoding a Corynebacterium species 
lysine pathway ddfk amino acid sequence; and 

(e) a nuclei c acid molecule encoding a Corynebacterium species 
lysine pathway 4 lysA amino acid sequence; 

(f) a nucleic acid molecule encoding a Corynebacterium species 
lysine pathway lysA amVno acid sequence; and 

(g) a nucleic\acid molecule encoding a Corynebacterium species 
lysine pathway ORF2 amiVio acid sequence. 

9. The method of claims further comprising screening for increased amino 
acid production. \ 

10. The method of claim 6,Wherein said isolated polynucleotide molecule 
further comprises at least one of\he following: 

(a) a nucleic acid moleVule encoding the as d amino acid sequence of 
SEQIDNO:4; \ 

(b) a nucleic acid molecule encoding the dapA amino acid sequence 
ofSEQIDNO:6; \ 

(c) a nucleic acid molecule encoding the dapB amino acid sequence 
ofSEQIDNO:8; \ 

(d) a nucleic acid molecule encdtiing the ddh amino acid sequence 
of SEQIDNO10; \ 

(e) a nucleic acid molecule encoding the 'lysA amino acid sequence 
of SEQIDNO:21; \ 

(f) a nucleic acid molecule encoding the lysA amino acid sequence 
of SEQ ID NO: 14; 



-69- 



(g) a i^ucleic acid molecule encoding the ORF2 amino acid sequence 
ofSEQ ID NO:l< 



1 1 . The method of claim 6 i wherein said isolated polynucleotide molecule 
further comprises the following: 

(a) a nucleic acid molecule encoding the asd amino acid sequence of 
SEQ ID NO:4; 

(b) a nucleic acid molecule encoding the dapA amino acid sequence 
of SEQ ID NO:6; 

(c) a nucleic acid molecule encoding the dapB amino acid sequence 
of SEQ ID NO: 8; and 

(d) a nucleic acid molecule encoding the ORF2 amino acid sequence 
of SEQ ID NO: 16. 

12. The method of claim & y wherein said isolated polynucleotide molecule 
further comprises the following: 

(a) a nucleic acid molecule encoding the asd amino acid sequence of 
SEQIDNO:4; 

(b) a nucleic acid molecule encoding the dapA amino acid sequence 
of SEQ ID NO: 6; 

(c) a nucleic acid molecule encoding the dapB amino acid sequence 
of SEQ ID NO: 8; 

(d) a nucleic acid molecule encoding the ddh amino acid sequence 
of SEQ ID NO: 10; and 

(e) a nucleic acid molecule encoding the ORF2 amino acid sequence 
of SEQ ID NO: 16. 



13. The method of claim 6, wherein said isolated polynucleotide molecule 
further comprises the following: 

(a) a nucleic acid molecule encoding the asd amino acid sequence of 
SEQ ID NO:4; 
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(b) a nucleic acid molecule encoding the dapA amino acid sequence 
of SEQ ID NO: 6; 

(c) a nucleic acid molecule encoding the dapB amino acid sequence 
ofSEQIDNO:8; 

(d) a nucleic acid molecule encoding the ddh amino acid sequence 
of SEQ ID NO: 10; 

(e) a nucleic acid molecule encoding the 'lysA amino acid sequence 
of SEQIDNO:21; and 

(f) a nucleic acid molecule encoding the ORF2 amino acid sequence 
of SEQ ID NO: 16. 

14. The method of claim 6, wherein said isolated polynucleotide molecule 
further comprises the following: 

(a) a nucleic acid molecule encoding the as d amino acid sequence of 
SEQ ID NO:4; 

(b) a nucleic acid molecule encoding the dapA amino acid sequence 
of SEQ ID NO:6; 

(c) a nucleic acid molecule encoding the dapB amino acid sequence 
of SEQ ID NO: 8; 

(d) a nucleic acid molecule encoding the ddh amino acid sequence 
of SEQ ID NO: 10; 

(e) a nucleic acid molecule encoding the lysA amino acid sequence 
of SEQ ID NO: 14; and 

(f) a nucleic acid molecule encoding the ORF2 amino acid sequence 
of SEQ ID NO: 16. 

1 5. The method of claim 6 further comprising: 

(a) growing said transformed host cell in a medium; and 

(b) purifying an amino acid produced by said transformed host cell. 
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1 6. An isolated polynucleotide molecule comprising: 

(a) thetoolynucleotide molecule of claim 2; and 

(b) at leW one additional Corynebacterium species lysine pathway 
gene selected from tWe group consisting of: 

(i) a nucleic acid molecule encoding an asd polypeptide; 

(ii) emiucleic acid molecule encoding a dapA polypeptide; 

(iii) a nUcleic acid molecule encoding a dapB polypeptide; 

(iv) a nuoleic acid molecule encoding a ddh polypeptide; 

(v) a nuclmc acid molecule encoding a 'lysA polypeptide; 

(vi) a nucleiV acid molecule encoding a lysA polypeptide; and 

(vii) a nucleic apid molecule encoding an ORF2 polypeptide. 

17. The isolated imcleic acid molecule of claim 16, wherein: 

(a) said as ^^polypeptide is SEQ ID NO:4; 

(b) said Jop^Volypeptide is SEQ ID NO: 6; 

(c) said dapB polypeptide is SEQ ID NO: 8; 

(d) said ddh polypeptide is SEQ ID NO: 10; 

(e) said 'lysA ioly\eptiji/is SEQ ID NO:21; 

(f) said lysA polypeMide is SEQ ID NO: 14; and 

(g) said ORF2 polypeptide is SEQ ID NO: 16. 

18. An isolated polynucleotide molecule comprising: 

(a) the polynucleotide molecule of claim 2; 

(b) a nucleic acid molecule encoding the asd amino acid sequence of 
SEQ ID NO:4; 

(c) a nucleic acid molecule encoding the dapA amino acid sequence 
of SEQ ID NO:6; 

(d) a nucleic acid molecule encoding the dapB amino acid sequence 
of SEQ ID NO: 8; and 

(e) a nucleic acid molecule encoding the ORF2 amino acid sequence 
of SEQ ID NO: 16. 
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19. An isolated polynucleotide molecule comprising: 

(a) the polynucleotide molecule of claim 2; 

(b) a nucleic acid molecule encoding the as d amino acid sequence of 
SEQ ID NO:4; 

5 (c) a nucleic acid molecule encoding the dapA amino acid sequence 

of SEQ ID NO: 6; 

(d) a nucleic acid molecule encoding the dapB amino acid sequence 
of SEQ ID NO: 8; 

(e) a nucleic acid molecule encoding the ddh amino acid sequence 
10 of SEQ ID NO: 10; and 

(f) a nucleic acid molecule encoding the ORF2 amino acid sequence 
of SEQ ID NO: 16. 

20. An isolated polynucleotide molecule comprising: 
(a) the polynucleotide molecule of claim 2\ 

15 (b) a nucleic acid molecule encoding the asd amino acid sequence of 

SEQ ID NO:4; 

(c) a nucleic acid molecule encoding the dap A amino acid sequence 
of SEQ ID NO:6; 

(d) a nucleic acid molecule encoding the dapB amino acid sequence 
20 of SEQ ID NO: 8; 

(e) a nucleic acid molecule encoding the ddh amino acid sequence of 
SEQ ID NO: 10; 

(f) a nucleic acid molecule encoding the 'lysA amino acid sequence 
of SEQ IDNO:21;and 

25 (g) a nucleic acid molecule encoding the ORF2 amino acid sequence 

of SEQ ID NO: 16. 
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2 1 . An isolated polynucleotide molecule comprising: 

(a) the polynucleotide molecule of claim 2; 

(b) a nucleic acid molecule encoding the asd amino acid sequence of 
SEQ ID NO:4; 

(c) a nucleic acid molecule encoding the dapA amino acid sequence 
of SEQ ID NO:6; 

(d) a nucleic acid molecule encoding the dapB amino acid sequence 
of SEQ ID NO: 8; 

(e) a nucleic acid molecule encoding the ddh amino acid sequence of 
SEQ ID NO: 10; 

(f) a nucleic acid molecule encoding the lysA amino acid sequence 
of SEQ ID NO: 14; and 

(g) a nucleic acid molecule encoding the ORF2 amino acid sequence 
of SEQ ID NO: 16. 

22. The isolated polynucleotide molecule of claim 18 comprising pK184- 
KDAB. 

23. The isolated polynucleotide molecule of claim 20 comprising pDll- 
KDABH'L. 

24. The isolated polynucleotide molecule of claim 21 comprising pD2- 
KDABHL. 

25. A vector comprising the polynucleotide molecule of claim 16. 

26. A host cell comprising the vector of claim 25. 



27. The host cell of claim 26 wherein said host cell is a Brevibacterium 
selected from the group consisting of Brevibacterium flavum NRRL-B30218, 
Brevibacterium flavum\ NRRL-B3 02 1 9, Brevibacterium lactofermentum 
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NRRL-B30220, Brevibacterium lactofermentum NRRL-B3 022 1 , Brevibacterium 
lactofermentum NRRL-B30222, Brevibacterium flavum NRRL-30234 and 
Brevibacterium lactofermentum NRRL-30235. 



28. The host cell of claim 26 wherein said host cell is Escherichia coli DH5 
a MCR NRRL-B30228. 



29. The host cell of claim 26 wherein said host cell is a C. glutamicum 
selected from the group consisting of C. glutamicum NRRL-B30236 and C. 
glutamicum NRRL-B30237. 

30. A methodNof producing lysine comprising culturing the host cells of 
claim 5 wherein saickhost cells comprise one or more of: 

(a) increased enzyme activity of one or more lysine biosynthetic 
pathway enzymes compVred to the genetically unaltered host cell; 

(b) one or morle copies of each gene encoding a lysine biosynthetic 
pathway enzyme; and, \ 

(c) alteration of \ne or more transcription factors regulating 
transcription of one or more genes encoding a lysine biosynthetic pathway 
enzyme, wherein said host cell produces lysine in said culture medium. 

31. The method of claim 3(j wherein said increased enzyme activity 
comprises overexpressing one ortmofie genes encoding one or more lysine 
biosynthetic pathway enzymes. \ \ >S 

32. The method of claim 31 wherein said one or more genes are operably 
linked directly or indirectly to one or more promoter sequences. 

33. The method of claim 32 wherein said operablv linked promoter sequences 
are heterologous, endogenous, or hybrid. \ 
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34. The method of dim 33 wherein said promoter sequences are one or more 
of: a promoter sequence from the 5' end of genes endogenous to C. glutamicum, 
a promoter sequence from\plasmids that replicate in C glutamicum, and, a 
promoter sequence from the genome of phage which infect C glutamicum. 

35. The method of claim 33\or 34 wherein one or more of said promoter 
sequences are modified. 
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36. The method of claim 35 wherein said modification comprises truncation 
at the 5' end, truncation at the 3' ead, non-terminal insertion of one or more 
nucleotides, non-terminal deletion of ©ne or more nucleotides, addition of one or 
more nucleotides at the 5' end, addition of one or more nucleotides at the 3 1 end, 
and, combinations thereof. 
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37. The method of claim 30 wherein ^id increased enzyme activity results 
from the activity of one or more modified lysine biosynthetic pathway enzymes 
wherein said enzyme modification resultslin a change in kinetic parameters, 
allosteric regulation, or both, compared to thqeT^meJacking said modification. 



38. The method of claim 37 whereiiysaid^hange in kinetic parameters is a 
change in K^, V max or both. 



39. The method of claim 37 wherein 
change in one or more enzyme alloste: 



said change in allosteric regulation is a 
c regulatory sites. 
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40. The method of claim 37 wherein said modification is aresult of a change 
in the nucleotide sequence encoding said enzyme. 



4 1 . The method of claim 40 wherein said change in had nucleotide sequence 
is an addition, insertion, deletion, substitution, or a combination thereof, of one 
or more nucleotides. 
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42. The methq^I of claim 30 wherein said alteration of one or more 
transcription factors^ comprises one or more mutations in transcription inhibitor 
proteins, one or more mutations in transcription activator proteins, or both, 
wherein said one oAmore mutations increases transcription of the target 
nucleotide sequence compared to the transcription by said one or more 
transcription factors lacKing said alteration. 

43 . The method of claikn 42 wherein said one or more mutations is a change 
in said nucleotide sequence encoding said transcription factor. 
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44. The method of claim 43 wherein said change in said nucleotide sequence 
is an addition, insertion, deletion, substitution, or a combination thereof, of one 
or more nucleotide. 



45. An isolated polypeptide, Wherein said polypeptide comprises an amino 
acid sequence having at least 95^ sequence identity to the amino acid sequence 
of SEQ ID NO: 19. 
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46. The polypeptide of claim 45, ^vherein said polypeptide has the amino acid 
sequence of SEQ ID NO: 19. 
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47. An isolated polynucleotide molecule comprising a nucleotide sequence 
encoding the polypeptide of cliim 45. 

48. The isolated polynucleotide moletule of claim 47^e6mprising a nucleic 
acid having the sequence of SEQ ID NO: h 



49. A vector comprising the polynucleotide molecule of claim 47. 



50. A host cell comprising the vector of claim 49. 



51 The host cell of claim 50 wherein said host cell is NRRL B30360. 
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52. A method comprising: 

(a) transforming a Corynebacterium species host cell with the 
polynucleotide molecule of claim 47, and 

(b) selecting altransformed host cell. 

53. An isolated polypeptide wherein said polypeptide comprises a 
polypeptide having at le^t 95% sequence identity to the amino acid sequence of 
SEQ IDN0 21. 

54. The polypeptide o^claim 53 having the amino acid sequence of SEQ ID 
NO:21. 

55. An isolated polynucleotide molecule comprising a nucleotide sequence 
encoding the polypeptide oflclaim 53. 

56. The isolated polynucleotide molecule of claim 55 comprising a nucleic 
acid having the sequence of SHQ ID NO: 20. 

57. A vector comprising rtfe polynucleotide molecule of claim 55. 

58. A host cell comprising tha vector of claim 57. ' 

59. The host cell of claim 58 wherein said hosj>cell is selected from the group 
consisting of NRRL B302\8, NRRL B3G220 and NRRL B30222. 



60. A method comprising: 

(a) transforming a Corynebacterium species host cell with the 
polynucleotide molecule of claim 55, and 

(b) selecting a transformed host dell. 



-78- 



61. The ik)lated polynucleotide molecule of claim 2 further comprising a 
promoter sequence where said promoter sequence has at least 95% sequence 
identity to SEQ IBtNO: 1 7. 



62. The polynucleotide of claim 61 where said promoter sequence has the 
nucleotide sequence of SEQ ID NO: 17. 



63 . The isolated polynucleotide molecule of claim 6 1 wherein said promoter 
is operably directly linked to the LysA gene. 



64. A vector comprising the isolated polynucleotide of claim 6 1 . 



65. A host cell comprising the vector of claim 64. 



66. The host cell of claim 65 wherein said host cell is NRRL B30359. 



67. A method comprising: 

(a) transforming a Corynebacterium species host cell with the 
polynucleotide molecule of claim 61, and 

(b) selecting a transformed host cell. 



